A method of testing the dynamic physical fitness of adolescents has been described, and discrepancies in that method, when all boys, regardless of size, are given the same test work to do2 have been commented upon. This report is intended as a suggestion not only of the kind of method which might well be used to compare the conditioning value of various sports but also of the desirability of making such comparisons; it is not intended as a comment upon the relative merits of any sport or even as a description of the best method for evaluating various kinds of athletic or conditioning programs.
Method A group of 98 boys was tested on a bicycle ergometer directly after their return from spring vacation, and after six weeks of activity in some athletic program they were re-tested. The test work consisted in riding a bicycle ergometer for 5 minutes at a rate of 20 miles per hour against a friction load of 5 pounds. At each of these times maximum heart rate during exercise, blood lactate level in mg. per 100 cc. at 5 minutes after exercise, and heart rates at from 1 to 1.5, 2 to 2.5, and 4 to 4.5 minutes after exercise were determined, and fitness indices4 and work indices5 were calculated. Each boy was assigned to a body-surface group2 and his age and type of athletics were noted. For the purposes of this report only those boys engaged in either baseball or lacrosse, or in track and only those able to maintain 20 miles per hour on the bicycle have been included. Data concerning each of these three groups are presented in Table 1 . The age, body-surface area, and body-surface group ranges and averages are approximately the same for each group. The importance of making comparisons only between members of the same body-surface group, when test work is kept constant, has been commented upon.2 Results 1. Maximum heart rate. During their period of athletic training there was a drop in the maximum heart rate during exercise in all but two of the boys tested ( Table 2 ). The greatest drop occurred in the members of the lacrosse squad, and this is made more significant because this group ,,had the lowest average maximum rate initially and it is reasonable to expect that therefore that group would have greater difficulty in subsequently achieving a lower rate than would the others. It has been shown that fitness can not be predicted from maximum heart rate, but that the htart rate does depend upon the method of estimating fitness, for a game which entails not only almost constant running and also considerable use of the arm and shoulder muscles should be an excellent conditioner. A comparison of the three groups is shown in Fig. 2. 3. Blood lactate levels There were only slight differences in blood lactate averages for each of the three groups at the beginning of the athletic program, but after participation for 6 weeks considerable differences were apparent (Fig. 3) . Again it was the lacrosse group which showed the most improvement: the drop in the average blood lactate from 84 mg. to 55 mg. is a very considerable one. Only one member of the lacrosse group, a very disinterested player, failed to have a lower lactate at the second test. In the track group only one boy (again an indifferent competitor) failed to have a lower lactate at the second test. Six of the baseball group had higher lactates the second time than on the first test, and the improvement in group average was due almost entirely to the improvement made by two individuals who had high initial lactates. Comparison of Fig. 2 with Fig. 3 indi-FIG. 3. Comparison of blood lactates of members of the baseball, lacrosse, and track squads at the beginning and end of six weeks of competition, together with averages and average improvement for each squad. The average improvement has been derived fromn the algebraic sum of the differences between the initial and final fitness indices of each individual.
cates that while there is a parallel improvement in fitness index and blood lactate levels among the members of these three athletic groups, the improvement in respect to blood lactate is the most striking.
The work index
A man in good condition will finish exercise with a lower maximum heart rate1' 4 and a lower blood lactate4' 5 than he will when in poorer condition. The improvement in average work indices, which indude both maximum heart rate and blood lactate level, during the athletic program is further evidence of its validity as a measure of dynamic fitness. The relative improvement between the lacrosse, track, and baseball groups (Table 3) (Fig.  4) . In Fig. 4 Summary 1. A comparison of the average maximum heart rates, blood lactate levels, fitness indices, and work indices obtained both at the beginning of three athletic programs and after six weeks' participation has been made.
2. This method is suggested as a satisfactory one for the evaluation of the conditioning value of various sports.
3. In a sport which requires almost continuous running (lacrosse) the improvement in fitness index and work index was greatest. Sports which require relatively little sustained exertion are not effective in improving the condition of boys unless they are at the outset quite unfit. A strenuous sport is capable of improving condition even though the participant's initial condition is good.
